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Abstract

The European Medical Information Framework (EMIF) project’s main objective is to develop a sustainable
platform that enables data discovery and unprecedented use of data sources of a wide variety of types, including
electronic health records (EHR) in both primary and hospital care. EMIF adopted the OMOP Common Data Model
(CDM) and is currently actively mapping nine EHR databases. Furthermore, EMIF aims to incorporate the OHDSI
tools to support data discovery and querying. This work describes the current status and initial findings. EMIF aims
to strengthen the collaboration with the OHDSI community to achieve our common goals.

Introduction

Given Europe’s diversity and emphasis on local governance, retaining control is of paramount importance to the
data custodians if long term sustainability and maximum impact is to be achieved. The EMIF-Platform is therefore
based on a federation of the EHR data sources, rather than a centralized database containing all data. Each data
source retains control over its data and its delivery to (and, potentially, withdrawal from) the federation. The EHR
data sources differ considerably with respect to the underlying population and/or the type of data collected. Each
data source has its own underlying data model which makes the use of common tools more difficult and the
extraction process less transparent. Differences in clinical terminology systems (ICD9, READ, etc.) and differences
in extraction algorithms further complicate the interpretation of the results.

Mapping to the OMOP CDM

To improve both the semantic as well as the syntactic operability, EMIF is currently actively mapping nine
European data sources to the OMOP CDM and OHDSI vocabularies: Denmark (AUH'), Italy (ARS® IMS
HEALTH LPD’, PEDIANET?), Spain (IMASIS®, SIDIAP®), UK (THIN’), The Netherlands (IPCI®, PHARMO?). For
each data source a multi-disciplinary team is formed consisting of local domain experts, data managers, data
administrators, and OMOP CDM specialist, that follow a workflow as shown in Figure 1. The workflow starts with
a profiling step where the White Rabbit tool is used to gain insight in the data structure and contents. Additionally,
the local domain experts create a data dictionary that gives background information on each table and a translation
of the fields to the English language. A useful new feature for White Rabbit would be an import facility of the data
dictionary so the tool can display the fields and table names in English.
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Figure 1. Workflow to map EMIF EHR data sources to the OMOP CDM, leveraging OHDSI tools and experience.




The mapping logic is defined in a workshop at the data source using the Rabbit in a Hat tool. Challenges were

encountered in the following areas:

e  Mapping of local terminology systems to standard vocabularies: local terminology systems are often at a
different level of granularity (especially for drugs and measurements) compared to the CDM standard
vocabularies. This task can be resource-consuming.

e Heterogeneity of the included populations: criteria for inclusion and exclusion in the databases differ which
makes the interpretation of the observation period in the CDM more difficult.

e  Mapping of drugs: some European drugs are not included in the RxNorm vocabulary.

e  Mapping of vaccinations: vaccinations are often separately captured from regular drugs with their own coding
system.

e Use of concept types: concept types are sometimes missing in particular for visits and procedures.

e  Capturing geographic information: current location entity is based on US geographies, a more abstract
geographical representation would accommodate a broader usage.

After the development and deployment of the Extract Transform Load (ETL) procedure in the local infrastructure,
acceptance testing will be performed. This will be done through ACHILLES HEEL and study replication.

Utilization of OHDSI Tools

The EMIF architecture contains layers to support data discovery through community based catalogues, dashboards
functionality, database querying tools, and tools for central analysis in a remote research environment. Currently, the
use of the OHDSI tools is being evaluated in this full pipeline. For example, ACHILLES is implemented as part of
the EMIF-Catalogue (see Figure 2) which gives a detailed overview of the available databases. EMIF currently plans
to evaluate ACHILLES to test the functionality in European context and help develop new features. An important
requirement is the ability to view the data in the local terminology and to have an integrated security layer to allow
access control by the DC. Also ATLAS, to facility database querying in the distributed network, is being evaluated.
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Figure 2. Achilles integrated in the EMIF-Catalogue.
Conclusion

The OMOP CDM and the OHDSI tools are a natural fit to the main objectives of EMIF, i.e. to enable data discovery
and re-use. EMIF is actively mapping nine European data sources to the OMOP CDM and will be evaluating the
mapping process and the OHDSI tools in the upcoming period. EMIF aims to strengthen the collaboration with the
OHDSI community to achieve our common goals.
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